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1 Basis Set Recipe
Our basis sets were chosen according to the following systematic recipe:
• For elements up to chlorine, we chose 6-311++G** by default. Because very diffuse
basis functions can cause linear dependence in basis sets, basis functions were removed
so that there was only one basis function with an exponent less than 0.1. We only
retain the basis function with the largest exponent less than 0.1. All basis functions
with smaller exponents are removed.
• If this modified basis could be used without numerical (linear dependence) problems,
we used it. Otherwise, we replaced the most diffuse exponent with 0.1.
• If this modified basis could be used without numerical (linear dependence) problems,
we used it. Otherwise, we replaced the most diffuse exponent with 0.12.
• If this modified basis could be used without numerical (linear dependence) problems,
we used it. Otherwise, this basis function was removed.
In several cases, the above procedure did not yield a linearly independent basis set. Thus,
we made the following modifications.
• For oxygen, we used the 6-31d1 basis set of Gatti et al.S1
• For LiF, we removed all basis functions with exponents below 0.1 from the aug-cc-
PCVTZ basis set.
• For Co, Ni, and Mn, we used 6-31G* and followed the above procedure for treating
diffuse exponents.
• We used 6-31G for Fe and followed the above procedure for treating diffuse exponents.
• For all SiC polymorphs, we used 6-31+G** for Si and followed the above procedure
for treating diffuse exponents.
S5
• For AlN (zincblende and wurtzite), AlP, AlAs, and AlSb, we used 6-31+G** for Al
and followed the above procedure for treating diffuse exponents.
For Sr and all elements from Cu to Bi, we used Stuttgart fully relativistic pseudopotentials
and the accompanying cc-PVDZ-level basis sets with the same treatment of diffuse exponents
outlined above.
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Figure S1: G0W0 and B3PW calculated band gaps versus experiment (low-temperature) for
43 compounds with band gaps below 7 eV. These 43 compounds are those for which our
literature search found G0W0 results, and are a subset of the 70 compounds listed in Figures
2 and 3. These 43 compounds are listed in Figure S2. (a) Published G0W0 results (164 data
points, 43 compounds, 32 publications). The mean absolute deviation (MAD) is 0.36 eV.
(b) B3PW hybrid DFT calculations on the same 43 compounds. The MAD is 0.23 eV. (c)
Zoom of (a) from 0–1 eV. (d) Zoom of (b) from 0–1 eV.
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Figure S2: Difference between computed and low-temperature experimental band gaps for
the 49 compounds for which our literature search found G0W0 results. Our B3PW results are
shown by blue circles, and red circles represent literature G0W0 results. Compound names
are listed on the bottom x-axes; experimental band gaps (low temperature or T ≈ 0K when
available; see Table S4 for a discussion of experimental gaps) are listed on the top x-axes.
(a) Results for Bi to AlAs (experimental band gaps 0.014 – 2.23 eV). (b) Results for GaP to
BN (experimental gaps 2.35 – 6.36 eV). (c) Results for MgO to LiF (experimental gaps 7.83
– 14.2 eV)
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Figure S3: G0W0 @ LDA (G0W0 using LDA DFT as the starting point) and B3PW calculated
band gaps versus experiment (low-temperature) for 34 compounds with band gaps below 7
eV. These 34 compounds are those for which our literature search foundG0W0 @ LDA results,
and are a subset of the 70 compounds listed in Figures 2 and 3. These 34 compounds are
listed in Figure S4 (a) Published G0W0 @ LDA results (100 data points, 34 compounds,
22 publications). The mean absolute deviation (MAD) is 0.33 eV. (b) B3PW hybrid DFT
calculations on the same 34 compounds. The MAD is 0.21 eV. (c) Zoom of (a) from 0–1 eV.




















t) B3PW            







































B3PW            
G0W0 @ LDA           
Low-temperature experimental gap (eV)(a)
Low-temperature experimental gap (eV)(b)
Low-temperature experimental gap (eV)(c)
SiO
2(β-cristobalite)
B3PW            






















































































































8.5 8.9 9.4 14.
2
Figure S4: Difference between computed and low-temperature experimental band gaps for
the 39 compounds for which our literature search found G0W0 @ LDA results. Our B3PW
results are shown by blue circles, and red circles represent literature G0W0 @ LDA results.
Compound names are listed on the bottom x-axes; experimental band gaps (low temperature
or T ≈ 0K when available; see Table S4 for a discussion of experimental gaps) are listed
on the top x-axes. (a) Results for Bi to AlSb (experimental band gaps 0.014 – 1.69 eV).
(b) Results for CdSe to BN (experimental gaps 1.86 – 6.36 eV). (c) Results for MgO to LiF
(experimental gaps 7.83 – 14.2 eV)
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Figure S5: G0W0 @ PBE (G0W0 using PBE DFT as the starting point) and B3PW calculated
band gaps versus experiment (low-temperature) for 22 compounds with gaps below 7 eV.
These 22 compounds are those for which our literature search found G0W0 @ PBE results,
and are a subset of the 70 compounds listed in Figures 2 and 3. These 22 compounds are
listed in Figure S6. (a) Published G0W0 @ PBE results (33 data points, 22 compounds,
8 publications). The mean absolute deviation (MAD) is 0.33 eV. (b) B3PW hybrid DFT
calculations on the same 22 compounds. The MAD is 0.22 eV. (c) Zoom of (a) from 0–1 eV.
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Figure S6: Difference between computed and low-temperature experimental band gaps for
the 26 compounds for which our literature search found G0W0 @ PBE results. Our B3PW
results are shown by blue circles, and red circles represent literature G0W0 @ PBE results.
Compound names are listed on the bottom x-axes; experimental band gaps (low temperature
or T ≈ 0K when available; see Table S4 for a discussion of experimental gaps) are listed on
the top x-axes. (a) Results for Bi2Se3 to BN (experimental band gaps 0.16 – 6.36 eV). (b)
Results for MgO to LiF (experimental gaps 7.83 – 14.2 eV)
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Figure S7: Post-G0W0 and B3PW calculated band gaps versus experiment (low-temperature)
for 40 compounds with band gaps below 7 eV. These 40 compounds are those for which our
literature search found post-G0W0 results, and are a subset of the 70 compounds listed in
Figures 2 and 3. These 40 compounds are listed in Figure S8. (a) Published post-G0W0
results (180 data points, 40 compounds, 17 publications). The mean absolute deviation
(MAD) is 0.35 eV. (b) B3PW hybrid DFT calculations on the same 40 compounds. The
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Figure S8: Difference between computed and low-temperature experimental band gaps for
the 46 compounds for which our literature search found post- G0W0. Our B3PW results
are shown by blue circles, and red circles represent literature post-G0W0 results. Com-
pound names are listed on the bottom x-axes; experimental band gaps (low temperature or
T ≈ 0K when available; see Table S4 for a discussion of experimental gaps) are listed on
the top x-axes. (a) Results for Bi to GaP (experimental band gaps 0.014 – 2.35 eV). (b)
Results for ZnTe to BN (experimental band gaps 2.39 – 6.36 eV). (c) Results for MgO to Ne
(experimental gaps 7.83 – 21.7 eV) S14
6 Calculated Band Gaps Versus Low-Temperature Ex-
periments for all Compounds
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Figure S9: B3PW calculated band gaps versus experiment (low-temperature) for all 70
compounds listed in Figures 2 and 3. The mean absolute deviation is 0.28 eV.
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Figure S10: PBE calculated band gaps versus experiment (low-temperature) for PBE for all
70 compounds listed in Figures 2 and 3. The mean absolute deviation is 1.28 eV.
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Figure S11: G0W0 (red circles) and post-G0W0 (green circles) calculated band gaps versus
experiment (low-temperature) for the 53 compounds where our literature search found G0W0
or post-G0W0 results. These 53 compounds form a subset of the 70 compounds listed in
Figures 2 and 3. The mean absolute deviation is 0.40 eV overall, 0.41 eV for G0W0, and 0.39
eV for post-G0W0.
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7 Tables of B3PW, PBE, GW, and Experimental Band
Gaps
Table S1: Band Gaps (eV) from B3PW, GW, PBE and Experiment. Red boxes link to B3PW
CRYSTAL input decks. Green boxes link to references. Table S4 lists the experimental band
gap from every reference.
System B3PW Exp Refs PBE GW Refs
Bi2Se3 (6 QL) 0.08 0.0 S2 0.00 N/A N/A
Bi2Se3 (7 QL) 0.07 0.0 S2 0.00 N/A N/A
Bi 0.05 0.011 – 0.015 S3–S8 0.01 0.013 – 0.032 S9
Bi2Se3 (5 QL) 0.12 0.04 S2 0.00 N/A N/A
Bi2Se3 (4 QL) 0.17 0.07 S2 0.00 N/A N/A
Bi2Se3 (3 QL) 0.25 0.14 S2 0.00 N/A N/A
Bi2Se3 0.26 0.16-0.35 S3,S10 0.26 0.01–0.34 S11–S13
PbSe 0.02 0.145–0.165 S3,S14 0.54 0.14–0.23 S15,S16
Bi2Te3 0.28 0.13–0.171 S3,S17 0.12 0.17–0.21 S11,S13
PbTe 0.43 0.190 S14 0.14 0.22–0.3 S15,S16
InSb 0.33 0.24 S3 0.00 0.08–0.54 S18–S20
Bi2Se3 (2 QL) 0.39 0.25 S2 0.04 N/A N/A
Sb2Te3 0.25 0.28 S3 0.00 0.189–0.201 S21
HgTe 0.03 0.3 S3 0.00 0.45–0.57 S22
SnTe 0.45 0.36 S3 0.03 N/A N/A
InAs 0.47 0.42 S3 0.00 0.31–0.68 S18–S20,S23
VO2 1.25 0.6 S24 0.00 0.46–1.12 S25,S26
InN 0.85 0.7 – 1.0 S27–S29 0.02 0.72 – 0.89 S30–S32
Ge 0.85 0.744 S3 0.05 0.5–1.0 S33–S36
GaSb 0.64 0.82 S3 0.00 0.62–1.16 S18–S20
SnSe 0.95 0.86–0.95 S37–S39 0.33 0.78 S40
Si 1.58 1.17 S3 0.61 0.56–1.91 S18,S23,S33–S36
S41–S44
MoS2 1.63 1.29 S45 1.01 1.29–1.69 S35
InP 1.74 1.42 S3 0.79 1.32–1.99 S18–S20,S42,S44
GaAs 1.47 1.52 S3 0.54 1.09–3.77 S18–S20,S33–S36
S41,S42,S44,S46
CdTe 1.53 1.61 S47 0.48 1.22–1.84 S19,S22,S48
AlSb 1.98 1.69 S3 1.05 1.64–1.75 S18,S19
CdSe 1.57 1.85 S49 0.46 1.25–2.01 S22,S48
BP 2.48 2.1 S3 1.34 1.9 S50
Cu2O 1.97 2.17 S3,S51 0.20 1.36–2.65 S26,S36
AlAs 2.36 2.23 S3 1.31 1.57–2.25 S18,S23,S42
S19,S46,S52
S18
Table S2: Band Gaps (eV) from B3PW, GW, PBE and Experiment. Red boxes link to B3PW
CRYSTAL input decks. Green boxes link to references. Table S4 lists the experimental band
gap from every reference.
System B3PW Exp Refs PBE GW Refs
GaP 2.78 2.35 S3 1.75 2.33–2.97 S18,S19,S35
ZnTe 2.55 2.39 S3 1.39 1.97–2.67 S19,S22,S48
FeO 2.33 2.4 S53 0.00 0.86–2.32 S26,S54–S56
BiVO4 2.73 2.41 S57 1.49 N/A N/A
SiC (3C) 2.66 2.42 S3 1.38 1.8 – 2.88 S23,S34,S36
AlP 2.59 2.5 S3 1.51 1.88–3.1 S18,S34,S36
S19,S44
CdS 2.37 2.5 S49 1.12 2.11–3.41 S22,S33,S34
S36,S48,S58
AgBr 2.25 2.71 S3 0.63 N/A N/A
ZnSe 2.69 2.82 S3 1.36 2.24–3.26 S22,S48
S19,S35
AgI 3.14 2.91 S3 1.59 N/A N/A
SiC (6H) 3.34 3.023 S59 2.04 3.24–3.25 S60,S61
CuBr 2.86 3.07 S3 0.76 N/A N/A
CuI 3.21 3.12 S3 1.36 N/A N/A
CoO 3.54 2.1–5.43 S62–S66 0.13 2.4–4.78 S26,S54,S55
S56,S67,S68
AgCl 2.63 3.25 S3 0.81 N/A N/A
SiC (4H) 3.58 3.263 S59 2.26 3.08–3.8 S35,S60,S61
GaN (zincblende) 3.08 3.28 S69 3.27 – 3.82 S34
SrTiO3 3.38 3.25–3.3 S70–S72 1.75 3.36–5.15 S33,S73,S74
TiO2 (Rutile) 3.47 3.3 S72 1.78 3.11–4.84 S26,S74,S75
S35,S36
SiC (2H) 3.60 3.33 S76 2.30 3.15–3.68 S60,S61
CuCl 3.06 3.4 S3 0.80 N/A N/A
TiO2 (Anatase) 3.60 3.4 S77 1.98 3.73–5.28 S74,S75
ZnO 2.82 3.44 S3 1.00 0.1–4.61 S34,S36,S44
GaN 3.44 3.503 S3 2.01 2.75–3.82 S33–S35
MnO 3.16 2.0–4.2 S63,S78–S81 0.86 2.34–4.39 S26,S54,S55
S58,S67
S43,S56
MgTe 3.36 3.6 S82 2.23 N/A N/A
ZnS 3.98 3.84 S49 2.46 1.52–4.15 S22,S34,S48
S19,S44
CuSCN 3.77 3.94 S83 2.36 N/A N/A




Table S3: Band Gaps (eV) from B3PW, GW, PBE and Experiment. Red boxes link to B3PW
CRYSTAL input decks. Green boxes link to references. Table S4 lists the experimental band
gap from every reference.
System B3PW Exp Refs PBE GW Refs
AlN (zincblende) 4.94 4.9 S86 3.33 N/A N/A
C (diamond) 5.74 5.5 S3 4.19 5.59–6.99 S33,S41,S42
S35,S36
S34,S44
AlN (wurtzite) 6.05 6.19 S3 4.31 4.81–5.79 S35
BN 6.19 6.36 S87 4.48 6.19–7.51 S33,S34,S36,S44
MgO 6.79 7.83 S88 4.69 6.71–10.3 S33–S36,S44
NaCl 9.08 8.5–8.69 S89,S90 7.27 7.53 S33
SiO2 (β-cristobalite) 8.90 8.9 S91 6.52 8.36–10.5 S35,S92
LiCl 8.76 9.4 S93 7.00 8.75–10.98 S18,S36,S41,S42
SiO2 (α-quartz) 10.18 9.65 S94 7.79 8.77 S95
LiF 13.33 14.2 S96 10.75 13.13–16.17 S34,S35,S44,S95
S20
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Table S4: Experimental Band Gaps (caption on page S20). When there is more than one
experimental result, our choice is in bold.
System Band Gap (eV) Temperature (K) Reference
Bi2Se3 (6QL) 0.00 ? S2
Bi2Se3 (7QL) 0.00 ? S2
Bi 0.015 1.2 S7
Bi 0.015 4 S4
Bi 0.011 4 S5
Bi 0.0136 0 (extrapolated) S6
Bi 0.0153 1.4 S8
Bi 0.0136 ? S3
Bi2Se3 (5QL) 0.04 ? S2
Bi2Se3 (4QL) 0.07 ? S2
Bi2Se3 (3QL) 0.14 ? S2
Bi2Se3 0.35 RT S10
Bi2Se3 0.16 77 S3
PbSe 0.145 4 S3
PbSe 0.165 4.2 S14
Bi2Te3 0.13 293 S3
Bi2Te3 0.171 0 (extrapolated) S17
PbTe 0.190 4.2 S14
InSb 0.24 1.7 S3
Bi2Se3 (2QL) 0.25 ? S2
Sb2Te3 0.28 299 S3
HgTe 0.304 0 (extrapolated) S3
SnTe 0.36 12 S3
InAs 0.42 4.2 S3
VO2 0.6 300 S24
InN 0.7 – 0.8 12 – 300 S27
InN 0.7 – 1.0 RT S28
InN 0.72 4–6 S29
Ge 0.744 1.5 S3
GaSb 0.82 0 (extrapolated) S3
SnSe 0.86 RT S39
SnSe 0.898 RT S37
SnSe 0.95 RT S38
SnSe (average) 0.90
Si 1.17 0 (extrapolated) S3
MoS2 1.29 ? S45
InP 1.42 1.6 S3
S21
System Band Gap (eV) Temperature (K) Reference
GaAs 1.52 0 (extrapolated) S3
CdTe 1.48 300 S3
CdTe 1.61 4.2 S47
AlSb 1.69 27 S3
CdSe 1.73 300 S3
CdSe 1.85 0 S49
BP 2.1 RT S3
Cu2O 2.17 4.2 S51
Cu2O 2.17 4.2 S3
AlAs 2.23 4 S3
GaP 2.35 0 (extrapolated) S3
ZnTe 2.39 < 2 S3
FeO 2.4 77 S53
BiVO4 2.41 ? S57
SiC (3C) 2.42 2K S3
AlP 2.5 2 S3
CdS 2.5 300 S49
AgBr 2.71 1.8 S3
ZnSe 2.82 6 S3
AgI 2.91 4 S3
SiC (6H) 3.023 4.2 S59
CuBr 3.07 1.6 S3
CuI 3.12 80 S3
CoO 3.6 ? S62
CoO 2.6 ? S63
CoO 2.5 ? S64
CoO 2.1 78 S65
CoO 2.7 ? S66
CoO 5.43 ? S68
CoO (average) 3.16
AgCl 3.25 1.8 S3
SiC (4H) 3.263 4.2 S59
GaN (zincblende) 3.28 0 S69
SrTiO3 3.3 ? S72
SrTiO3 3.25 ? S71
SrTiO3 3.3 20 S70
TiO2 (rutile) 3.3 ? S72
SiC (2H) 3.33 4.2 S76
CuCl 3.4 2 S3
TiO2 (anatase) 3.4 0 (extrapolated) S77
ZnO 3.44 6 S3
GaN 3.503 1.6 S3
S22
System Band Gap (eV) Temperature (K) Reference
MnO 3.6–3.8 ? S78
MnO 3.8–4.2 ? S79
MnO 4.1 ? S63
MnO 3.9 ? S80
MnO 2.0 77 S81
MnO (average) 3.54
MgTe 3.49 RT S3
MgTe 3.6 0 (extrapolated) S82
ZnS 3.72 300 S3
ZnS 3.84 0 S49
CuSCN 3.94 RT S83
NiO 4.3 ? S84
NiO 4.0 ? S63
NiO 4.0 78 S65
NiO 3.7 ? S85
NiO 3.7 ? S66
NiO (average) 3.94
AlN (zincblende) 4.9 0 S86
C (diamond) 5.5 RT S3
AlN (wurtzite) 6.19 7 S3
BN 6.2 ? S3
BN 6.36 8 S87
MgO 7.22 ? S97
MgO 7.9 0 (extrapolated) S3
MgO 7.83 83 S88
NaCl 8.69 77 S90
NaCl 8.75 10 S98
NaCl 8.5 ? S89
SiO2 (β-cristobalite) 8.9 ? S91
LiCl 9.4 55 S93
SiO2 (α-quartz) 9.65 ? S94
LiF 14.2 77 S96
S23
Table S4 lists the experimental band gap in every reference we found. We also list the
temperature for each result or a question mark when we were unsure. In many cases there
are several experimental results to choose from. When this is the case, our choice is shown in
bold in Table S4. In general, when a low-temperature result from reference S3 (a standard
and well-known reference work) was available, we used it. We followed this approach in all
cases except the following.
PbSe. We chose reference S14, as this result is more commonly used in the literature.
Bi2Te3. We chose reference S17 because it is a 0 K result, whereas the band gap in S3
is at room temperature.
SnSe. We found three recent room-temperature measurements. In order to avoid biasing
our comparison, we chose to average these results.
CoO, MnO, NiO. There appears to be no clear consensus as to the band gaps of these
materials. We gathered the results most commonly cited in the GW literature and averaged.
As a result, the MADs for GW decreased by ∼ 0.01 eV and the MADs for B3PW increased
by ∼ 0.01 eV.
MgO and NaCl. We chose the references commonly used in the GW literature. This
choice biases the comparison in favor of GW .
BP. Lucero et al.S99 quote a low-temperature experimental band gap of 2.4 eV. This
number seems plausible given the room temperature value of 2.1 eV. However, we were
unable to locate any experimental paper containing this value. Thus, we used the room
temperature band gap from reference S3.
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B3PW CRYSTAL Input Decks
References to the experimental structures used are shown at the top of each input deck. All
experimental structures were taken from the Inorganic Crystal Structure Database (ICSD).
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0.1399 1

















0 2 1 0. 1
0.1137 1






































283 0.000 0.000 0.4005
252 0.000 0.000 0.0000






















0 0 1 0 1
0.270727 1.0
0 0 1 0 1
0.120284 1.0




0 2 1 0 1
0.165982 1.0
0 2 1 0 1
0.077856 1.0
0 3 1 0 1
S61
0.256 1.0



















0 0 1 0 1
0.278218 1.0
0 0 1 0 1
0.128403 1.0




0 2 1 0 1
0.326880 1.0






























282 0.5 0.5 0.5






















0 0 1 0 1
0.252448 1.0
0 0 1 0 1
0.109434 1.0




0 2 1 0 1
0.180638 1.0
0 2 1 0 1
0.082396 1.0
0 3 1 0 1
0.2306 1.0
S64



















0 0 1 0 1
0.278218 1.0
0 0 1 0 1
0.128403 1.0




0 2 1 0 1
0.326880 1.0
































249 0. 0. 0.







































0 0 1 0 1
0.170415 1
0 0 1 0 1
0.1 1














0 2 1 0 1
0.1 1











































0 0 1 0. 1
0.244231 1
0 0 1 0. 1
0.092397 1














0 2 1 0. 1
0.086108 1







































283 0.000 0.000 0.4006
234 0.000 0.000 0.0000


























0 0 1 0 1
0.270727 1.0
0 0 1 0 1
0.120284 1.0




0 2 1 0 1
S71
0.165982 1.0
0 2 1 0 1
0.077856 1.0
0 3 1 0 1
0.256 1.0





































0 0 1 0. 1
0.3830 1
0 0 1 0. 1
S72
0.1399 1
















0 2 1 0. 1
0.1137 1






































251 0.000 0.000 0.3988
252 0.000 0.000 0.0000






















0 0 1 0 1
0.218237 1.0
0 0 1 0 1
0.094049 1.0




0 2 1 0 1
0.148617 1.0




















0 0 1 0 1
0.278218 1.0
0 0 1 0 1
0.128403 1.0




0 2 1 0 1
0.326880 1.0
































280 0.000 0.000 0.000





































0 0 1 0 1
0.16418100E+00 -0.10536460E+01
0 0 1 0 1
0.1 0.10000000E+01







0 2 1 0 1
0.1 0.10000000E+01


























0 0 1 0 1
0.278218 1.0
0 0 1 0 1
0.128403 1.0





0 2 1 0 1
0.326880 1.0































250 0.000 0.000 0.000







































0 0 1 0 1
0.205228 1
0 0 1 0 1
0.076636 1














0 2 1 0 1
0.069320 1



























0 0 1 0 1
0.278218 1.0
0 0 1 0 1
0.128403 1.0




0 2 1 0 1
0.326880 1.0































249 0. 0. 0.







































0 0 1 0 1
0.170415 1
0 0 1 0 1
0.1 1














0 2 1 0 1
0.1 1













































0 0 1 0 1
0.321443 1
0 0 1 0 1
0.116735 1
















0 2 1 0 1
0.100972 1






































5.3480 4.5170 5.3750 115.235
3
223 0.2580 0.0250 0.2830
8 0.60 0.21 0.4


















0 0 1 2 1
1.4659270 1.0
0 0 1 0 1
0.5980800 1.0
0 0 1 0 1
0.0887900 1.0
0 2 2 6 1
31.8898680 0.0394070
8.2371780 -1.0226030
0 2 2 0 1
4.3283730 0.1927560
1.5405260 0.8511680
0 2 1 0 1
0.5280810 1.0
0 2 1 0 1
0.0899620 1.0






0 3 1 0 1
0.2007460 1.0
8 4











0 1 1 0 1
0.2700058 1.0000000 1.0000000


































249 0.3333 0.6667 0.0







































0 0 1 0 1
0.170415 1
0 0 1 0 1
0.1 1














0 2 1 0 1
0.1 1







0 3 1 0 1
0.1498 1
7 5











0 1 1 0 1
0.6840090 1.0000000 1.0000000
S92
0 1 1 0 1
0.2008780 1.0000000 1.0000000








































































0 0 1 0 1
0.262497 1
0 0 1 0 1
0.094306 1
















0 2 1 0 1
0.1 1








































231 0. 0. 0.









































0 0 1 0 1
0.207220 1
0 0 1 0 1
0.1 1
















0 2 1 0 1
0.1 1












































0 0 1 0. 1
0.244231 1
0 0 1 0. 1
0.092397 1














0 2 1 0. 1
0.086108 1







































250 0.1180 0.2500 0.1043






















0 0 1 0 1
0.183681 1.0
0 0 1 0 1
0.079194 1.0










































0 0 1 0. 1
0.3830 1
0 0 1 0. 1
0.1399 1

















0 2 1 0. 1
0.1137 1























































0 0 1 2 1
3.9268660 1.0000000
0 0 1 0 1
1.4523430 1.0000000
0 0 1 0 1
0.2562340 1.0000000
0 0 1 0 1
0.1 1.0000000





0 2 2 2 1
3.6211400 0.6198790
1.4513100 0.4391480
0 2 1 0 1
0.5049770 1.0000000
0 2 1 0 1
0.1863170 1.0000000
S104
0 2 1 0 1
0.1 1.0000000




































242 0.33333333 0.66666667 0.2500










































0 0 1 0 1
0.12 0.10000000E+01












0 2 1 0 1
0.12 0.10000000E+01












0 3 1 0 1
0.12 0.10000000E+01
16 12












0 0 1 2 1
5.5600900 1.0000000
0 0 1 0 1
2.1318300 1.0000000
0 0 1 0 1
0.4204030 1.0000000
0 0 1 0 1
0.1360450 1.0000000





0 2 2 4 1
5.5657400 0.6137120
2.2629700 0.4438180
0 2 1 0 1
0.8079940 1.0000000
0 2 1 0 1
0.2774600 1.0000000
0 2 1 0 1
0.12 1.
































249 0. 0. 0.







































0 0 1 0 1
0.170415 1
0 0 1 0 1
0.1 1














0 2 1 0 1
0.1 1







0 3 1 0 1
0.1498 1
15 12











0 0 1 2 1
4.7941700 1.0000000
S111
0 0 1 0 1
1.8079300 1.0000000
0 0 1 0 1
0.3568160 1.0000000
0 0 1 0 1
0.1147830 1.0000000





0 2 2 3 1
4.3525900 0.6283490
1.7770600 0.4280440
0 2 1 0 1
0.6970050 1.0000000
0 2 1 0 1
0.2535320 1.0000000
0 2 1 0 1
0.1 1.0000000
































231 0. 0. 0.









































0 0 1 0 1
0.207220 1
0 0 1 0 1
0.1 1
















0 2 1 0 1
0.1 1














































0 0 1 0 1
0.321443 1
0 0 1 0 1
0.116735 1

















0 2 1 0 1
0.100972 1







































248 0.000 0.000 0.000













































0 0 1 0 1
0.07 0.10000000e+01














0 2 1 0 1
0.09 0.10000000e+01


















































0 0 1 0. 1
0.279765 1
0 0 1 0. 1
0.106776 1















0 2 1 0. 1
0.097551 1






































13 0. 0. 0.




















0 1 1 0 1
0.1 1. 1.








































0 0 1 0. 1
0.244231 1
0 0 1 0. 1
0.092397 1














0 2 1 0. 1
0.086108 1
S122






































248 0.000 0.000 0.000













































0 0 1 0 1
0.07 0.10000000e+01














0 2 1 0 1
0.09 0.10000000e+01




















































0 0 1 0. 1
0.3830 1
0 0 1 0. 1
0.1399 1

















0 2 1 0. 1
0.1137 1








































5 0.0000 0.0000 0.0000

















0 1 1 0 1
0.3154540 1.0000000 1.0000000
0 1 1 0 1
0.1 1.0000000 1.0000000
0 3 1 0 1
0.4010000 1.0000000
15 12












0 0 1 2 1
4.7941700 1.0000000
0 0 1 0 1
1.8079300 1.0000000
0 0 1 0 1
0.3568160 1.0000000
0 0 1 0 1
0.1147830 1.0000000





0 2 2 3 1
4.3525900 0.6283490
1.7770600 0.4280440
0 2 1 0 1
0.6970050 1.0000000
0 2 1 0 1
0.2535320 1.0000000
0 2 1 0 1
0.1 1.0000000




































229 0.00 0.00 0.00













































0 0 1 0 1
0.12 0.10000000e+01














0 2 1 0 1
0.12 0.10000000e+01














0 3 1 0 1
0.28364200e+00 0.10000000e+01
8 4












0 1 1 0 1
0.2700058 1.0000000 1.0000000
































13 0. 0. 0.




















0 1 1 0 1
0.1 1. 1.










































0 0 1 0 1
0.321443 1
0 0 1 0 1
0.116735 1

















0 2 1 0 1
0.100972 1







































231 0. 0. 0.









































0 0 1 0 1
0.207220 1
0 0 1 0 1
0.1 1
















0 2 1 0 1
0.1 1








0 3 1 0 1
0.1772 1
15 12












0 0 1 2 1
4.7941700 1.0000000
0 0 1 0 1
1.8079300 1.0000000
0 0 1 0 1
0.3568160 1.0000000
0 0 1 0 1
0.1147830 1.0000000





0 2 2 3 1
4.3525900 0.6283490
1.7770600 0.4280440
0 2 1 0 1
0.6970050 1.0000000
0 2 1 0 1
0.2535320 1.0000000
0 2 1 0 1
0.1 1.0000000
































230 0.000 0.000 0.000













































0 0 1 0 1
0.1 0.10000000e+01














0 2 1 0 1
0.59572000e-01 0.10000000e+01


































0 0 1 0 1
0.278218 1.0
0 0 1 0 1
0.128403 1.0




0 2 1 0 1
0.326880 1.0
































26 0. 0. 0.





0. 1. 1. 1. 0. 1. 1. 1. 0.
END
8 4











0 1 1 0 1
0.2700058 1.0000000 1.0000000
0 3 1 0 1
0.8 1.0000000
26 6































































7.2532 11.7020 5.0960 134.234
4
283 0.0000 0.6337 0.2500
223 0.0000 0.1352 0.2500
8 0.1490 0.2100 0.1430







































0 0 1 0 1
0.255364 1
0 0 1 0 1
0.096700 1














0 2 1 0 1
0.079290 1























0 0 1 2 1
1.4659270 1.0
0 0 1 0 1
0.5980800 1.0
0 0 1 0 1
0.0887900 1.0
0 2 2 6 1
31.8898680 0.0394070
8.2371780 -1.0226030
0 2 2 0 1
4.3283730 0.1927560
1.5405260 0.8511680
0 2 1 0 1
0.5280810 1.0
0 2 1 0 1
0.0899620 1.0





0 3 1 0 1
0.2007460 1.0
8 4











0 1 1 0 1
0.2700058 1.0000000 1.0000000
































14 0 0 0
























0 1 1 0 1
0.12 1.00000000 1.00000000
0 3 1 0 1
0.4500000 1.0000000
6 5












0 1 1 0 1
0.4834560 1.0000000 1.0000000
0 1 1 0 1
0.1455850 1.0000000 1.0000000




































13 0.0000 0.0000 0.0000
























0 1 1 0 1
0.1 1. 1.
0 3 1 0 1
0.325 1.0
15 12












0 0 1 2 1
4.7941700 1.0000000
0 0 1 0 1
1.8079300 1.0000000
0 0 1 0 1
0.3568160 1.0000000
0 0 1 0 1
0.1147830 1.0000000





0 2 2 3 1
4.3525900 0.6283490
1.7770600 0.4280440
0 2 1 0 1
0.6970050 1.0000000
0 2 1 0 1
0.2535320 1.0000000
0 2 1 0 1
0.1 1.0000000




































248 0 0 0













































0 0 1 0 1
0.07 0.10000000e+01














0 2 1 0 1
0.09 0.10000000e+01














0 3 1 0 1
0.21170800e+00 0.10000000e+01
16 12












0 0 1 2 1
5.5600900 1.0000000
0 0 1 0 1
2.1318300 1.0000000
0 0 1 0 1
0.4204030 1.0000000
0 0 1 0 1
0.1360450 1.0000000





0 2 2 4 1
5.5657400 0.6137120
2.2629700 0.4438180
0 2 1 0 1
0.8079940 1.0000000
0 2 1 0 1
0.2774600 1.0000000
0 2 1 0 1
0.1 1.
































247 0.00 0.00 0.00













































0 0 1 0 1
0.12 0.10000000E+01





















0 2 1 0 1
0.12 0.10000000E+01





















































0 0 1 0 1
0.448555 1
0 0 1 0 1
0.164498 1

















0 2 1 0 1
0.127469 1








































230 0.000 0.000 0.000













































0 0 1 0 1
0.1 0.10000000e+01














0 2 1 0 1
0.59572000e-01 0.10000000e+01




















































0 0 1 0. 1
0.3830 1
0 0 1 0. 1
0.1399 1

















0 2 1 0. 1
0.1137 1






































247 0.25 0.25 0.25













































0 0 1 0 1
0.12 0.10000000E+01





















0 2 1 0 1
0.12 0.10000000E+01





















































0 0 1 0 1
0.31628400e+00 0.10000000e+01
0 0 1 0 1
0.12171900e+00 0.10000000e+01















0 2 1 0 1
0.11088100e+00 0.10000000e+01







































14 0.0 0.0 0.0
14 0.33333333 0.6666667 0.3336
14 0.33333333 0.6666667 0.6671
6 0.33333333 0.6666667 0.4588
6 0.0 0.0 0.1254
























0 1 1 0 1
0.12 1.00000000 1.00000000
0 3 1 0 1
0.4500000 1.0000000
6 5












0 1 1 0 1
0.4834560 1.0000000 1.0000000
0 1 1 0 1
0.1455850 1.0000000 1.0000000



































229 0.00 0.00 0.00













































0 0 1 0 1
0.12 0.10000000e+01














0 2 1 0 1
0.12 0.10000000e+01





















































0 0 1 0 1
0.448555 1
0 0 1 0 1
0.164498 1

















0 2 1 0 1
0.127469 1






































229 0.25 0.25 0.25













































0 0 1 0 1
0.12 0.10000000e+01














0 2 1 0 1
0.12 0.10000000e+01





















































0 0 1 0 1
0.31628400e+00 0.10000000e+01
0 0 1 0 1
0.12171900e+00 0.10000000e+01















0 2 1 0 1
0.11088100e+00 0.10000000e+01






































27 0. 0. 0.





0. 1. 1. 1. 0. 1. 1. 1. 0.
END
8 4











0 1 1 0 1
0.2700058 1.0000000 1.0000000
0 3 1 0 1
0.8 1.0000000
27 8


























0 1 1 0 1
0.12 1. 1.




0 3 1 0 1
0.5556710 1.0000000










































247 0.00 0.00 0.00













































0 0 1 0 1
0.12 0.10000000E+01





















0 2 1 0 1
0.12 0.10000000E+01















0 3 1 0 1
0.17290800E+00 0.10000000E+01
17 12











0 0 1 2 1
6.5834600 1.0000000
0 0 1 0 1
2.5646800 1.0000000
0 0 1 0 1
0.5597630 1.0000000
0 0 1 0 1
0.1832730 1.0000000






0 2 2 5 1
6.7411000 -1.5722440
2.7715200 0.9923890
0 2 1 0 1
1.0238700 1.0000000
0 2 1 0 1
0.3813680 1.0000000
0 2 1 0 1
0.1094370 1.0000000

































14 0.0 0.0 0.1875
14 0.33333333 0.6666667 0.4375
6 0.0 0.0 0.0
























0 1 1 0 1
0.12 1.00000000 1.00000000
0 3 1 0 1
0.4500000 1.0000000
6 5












0 1 1 0 1
0.4834560 1.0000000 1.0000000
0 1 1 0 1
0.1455850 1.0000000 1.0000000



































231 0.25 0.25 0.25









































0 0 1 0 1
0.207220 1
0 0 1 0 1
0.12 1
















0 2 1 0 1
0.12 1








0 3 1 0 1
0.1772 1
7 5












0 1 1 0.0 1.0
0.6840090 1.0000000 1.0000000
0 1 1 0.0 1.0
0.2008780 1.0000000 1.0000000































238 0.500 0.500 0.5000
222 0 0 0




























0 0 1 2 1
1.429397 1.0
0 0 1 0 1
0.471399 1.0
0 0 1 0 1
0.165689 1.0






0 2 1 0 1
2.129628 1.0
0 2 1 0 1
0.806850 1.0
0 2 1 0 1
0.311271 1.0
0 2 1 0 1
0.127049 1.0
0 3 1 0 1
1.429397 1.0
0 3 1 0 1
0.471399 1.0















0 0 1 2 1
1.2467080 1.0
0 0 1 0 1
0.5087070 1.0
0 0 1 0 1
0.0734380 1.0
0 2 2 6 1
17.5663810 0.0886010
7.7058440 -1.0707460
0 2 2 0 1
3.3291380 0.2001090
1.3081040 0.8379860
0 2 1 0 1
0.4544820 1.0
S197
0 2 1 0 1
0.0717720 1.0





0 3 1 0 1
0.1639610 1.0
8 4











0 1 1 0.0 1.0
0.2742D+00 0.1000000000D+01 .1000000000D+01
































222 0.000 0.0 0.0


















0 0 1 2 1
1.2467080 1.0
0 0 1 0 1
0.5087070 1.0
0 0 1 0 1
0.0734380 1.0
0 2 2 6 1
17.5663810 0.0886010
7.7058440 -1.0707460
0 2 2 0 1
3.3291380 0.2001090
1.3081040 0.8379860
0 2 1 0 1
0.4544820 1.0
0 2 1 0 1
0.0717720 1.0






0 3 1 0 1
0.1639610 1.0
8 4











0 1 1 0.0 1.0
0.2742D+00 0.1000000000D+01 .1000000000D+01































14 0.33333333 0.6666667 0.00000
























0 1 1 0 1
0.12 1.00000000 1.00000000
0 3 1 0 1
0.4500000 1.0000000
6 5












0 1 1 0 1
0.4834560 1.0000000 1.0000000
0 1 1 0 1
0.1455850 1.0000000 1.0000000



































229 0.00 0.00 0.00













































0 0 1 0 1
0.12 0.10000000e+01














0 2 1 0 1
0.12 0.10000000e+01














0 3 1 0 1
0.28364200e+00 0.10000000e+01
17 12












0 0 1 2 1
6.5834600 1.0000000
0 0 1 0 1
2.5646800 1.0000000
0 0 1 0 1
0.5597630 1.0000000
0 0 1 0 1
0.1832730 1.0000000






0 2 2 5 1
6.7411000 -1.5722440
2.7715200 0.9923890
0 2 1 0 1
1.0238700 1.0000000
0 2 1 0 1
0.3813680 1.0000000
0 2 1 0 1
0.1094370 1.0000000
































222 0.000 0.250 0.3750


















0 0 1 2 1
1.2467080 1.0
0 0 1 0 1
0.5087070 1.0
0 0 1 0 1
0.0734380 1.0
0 2 2 6 1
17.5663810 0.0886010
7.7058440 -1.0707460
0 2 2 0 1
3.3291380 0.2001090
1.3081040 0.8379860
0 2 1 0 1
0.4544820 1.0
0 2 1 0 1
0.0717720 1.0






0 3 1 0 1
0.1639610 1.0
8 4











0 1 1 0.0 1.0
0.2742D+00 0.1000000000D+01 .1000000000D+01































230 0.33333333 0.66666667 0.0000













































0 0 1 0 1
0.1 0.10000000e+01














0 2 1 0 1
0.59572000e-01 0.10000000e+01














0 3 1 0 1
0.36664300e+00 0.10000000e+01
8 4












0 1 1 0 1
0.2700058 1.0000000 1.0000000
































231 0.33333333 0.66666667 0.0000









































0 0 1 0 1
0.207220 1
0 0 1 0 1
0.12 1
















0 2 1 0 1
0.12 1








0 3 1 0 1
0.1772 1
7 5












0 1 1 0.0 1.0
0.6840090 1.0000000 1.0000000
0 1 1 0.0 1.0
0.2008780 1.0000000 1.0000000































25 0. 0. 0.





0. 1. 1. 1. 0. 1. 1. 1. 0.
END
8 4











0 1 1 0 1
0.2700058 1.0000000 1.0000000
0 3 1 0 1
0.8000000 1.0000000
25 8


























0 1 1 0 1
0.1 1.000000E+00 1.00000000




0 3 1 0 1
0.4617330 1.0000000









































12 0. 0. 0.

















0 0 1 2 1
2.5081700 1.0000000
0 0 1 0 1
0.8715310 1.0000000
0 0 1 0 1
0.1081880 1.0000000
0 0 1 0 1
0.08 1.





0 2 2 0 1
1.8886100 0.6673390
0.7226520 0.3946490
0 2 1 0 1
0.2364170 1.0000000
0 2 1 0 1
S219
0.0933580 1.0000000



















0 0 1 0 1
0.278218 1.0
0 0 1 0 1
0.128403 1.0




0 2 1 0 1
0.326880 1.0
































230 0. 0. 0.













































0 0 1 0 1
0.1 0.10000000e+01














0 2 1 0 1
0.59572000e-01 0.10000000e+01














0 3 1 0 1
0.36664300e+00 0.10000000e+01
16 12












0 0 1 2 1
5.5600900 1.0000000
0 0 1 0 1
2.1318300 1.0000000
0 0 1 0 1
0.4204030 1.0000000
0 0 1 0 1
0.1360450 1.0000000





0 2 2 4 1
5.5657400 0.6137120
2.2629700 0.4438180
0 2 1 0 1
0.8079940 1.0000000
0 2 1 0 1
0.2774600 1.0000000
0 2 1 0 1
0.1 1.
































229 0.0000 0.0000 0.0000
229 0.0000 0.0000 0.5000
7 0.0000 0.0000 0.0585
7 0.0000 0.0000 0.5585
6 0.0000 0.0000 0.0934
6 0.0000 0.0000 0.5934
16 0.0000 0.0000 0.1445













































0 0 1 0 1
0.12 0.10000000e+01














0 2 1 0 1
0.12 0.10000000e+01















0 3 1 0 1
0.28364200e+00 0.10000000e+01
16 11











0 0 1 2 1
5.5600900 1.0000000
0 0 1 0 1
2.1318300 1.0000000
0 0 1 0 1
0.4204030 1.0000000
0 0 1 0 1
0.1360450 1.0000000





0 2 2 4 1
5.5657400 0.6137120
2.2629700 0.4438180
0 2 1 0 1
0.8079940 1.0000000
0 2 1 0 1
0.2774600 1.0000000
0 3 1 0 1
0.6500000 1.0000000
6 5












0 1 1 0.0 1.0
0.4834560 1.0000000 1.0000000
0 1 1 0.0 1.0
0.1455850 1.0000000 1.0000000
0 3 1 0.0 1.0
0.6260000 1.0000000
7 5











0 1 1 0.0 1.0
0.6840090 1.0000000 1.0000000
0 1 1 0.0 1.0
0.2008780 1.0000000 1.0000000






























28 0. 0. 0.





0. 1. 1. 1. 0. 1. 1. 1. 0.
END
8 4











0 1 1 0 1
0.2700058 1.0000000 1.0000000
0 3 1 0 1
0.8 1.0000000
28 8


























0 1 1 0 1
0.1 1.000000E+00 1.00000000




0 3 1 0 1
0.611603 1.0000000










































13 0.00 0.00 0.0000
























0 1 1 0 1
0.1 1. 1.
0 3 1 0 1
0.325 1.0
7 5












0 1 1 0 1
0.6840090 1.0000000 1.0000000
0 1 1 0 1
0.2008780 1.0000000 1.0000000





















































0 1 1 0.0 1.0
0.4834560 1.0000000 1.0000000
0 1 1 0.0 1.0
0.1655850 1.0000000 1.0000000



































13 0.33333333 0.66666667 0.0000
























0 1 1 0 1
0.1 1. 1.
0 3 1 0 1
0.325 1.0
7 5












0 1 1 0 1
0.6840090 1.0000000 1.0000000
0 1 1 0 1
0.2008780 1.0000000 1.0000000



































5 0.0000 0.0000 0.0000

















0 1 1 0 1
0.3154540 1.0000000 1.0000000
0 1 1 0 1
0.12 1.0000000 1.0000000
0 3 1 0 1
0.4010000 1.0000000
7 5











0 1 1 0.0 1.0
S240
0.6840090 1.0000000 1.0000000
0 1 1 0.0 1.0
0.2008780 1.0000000 1.0000000




































12 0. 0. 0.

















0 0 1 2 1
2.5081700 1.0000000
0 0 1 0 1
0.8715310 1.0000000
0 0 1 0 1
0.1081880 1.





0 2 2 0 1
1.8886100 0.6673390
0.7226520 0.3946490
0 2 1 0 1
0.2364170 1.0000000
0 2 1 0 1
0.1 1.
S242
0 3 1 0 1
0.1750000 1.0000000
8 4











0 1 1 0 1
0.2700058 1.0000000 1.0000000


































11 0.00 0.00 0.00

















0 0 1 1 1
1.8277700 1.0000000
0 0 1 0 1
0.6199480 1.0000000
0 0 1 0 1
0.10 1.0000000





0 2 2 0 1
1.4442900 0.6385060
0.5526210 0.4253650
0 2 1 0 1
0.1887200 1.0000000
0 2 1 0 1
0.10 1.0000000















0 0 1 2 1
6.5834600 1.0000000
0 0 1 0 1
2.5646800 1.0000000
0 0 1 0 1
0.5597630 1.0000000
0 0 1 0 1
0.1832730 1.0000000






0 2 2 5 1
6.7411000 -1.5722440
2.7715200 0.9923890
0 2 1 0 1
1.0238700 1.0000000
0 2 1 0 1
0.3813680 1.0000000
0 2 1 0 1
0.1094370 1.0000000































14 0.1250 0.1250 0.1250

















0 0 1 2 1
3.9268660 1.0000000
0 0 1 0 1
1.4523430 1.0000000
0 0 1 0 1
0.2562340 1.0000000
0 0 1 0 1
0.12 1.0000000





0 2 2 2 1
3.6211400 0.6198790
1.4513100 0.4391480
0 2 1 0 1
0.5049770 1.0000000
0 2 1 0 1
S247
0.1863170 1.0000000
0 2 1 0 1
0.12 1.0000000
0 3 1 0 1
0.4500000 1.0000000
8 4











0 1 1 0 1
0.2700058 1.0000000 1.0000000




































3 0.00 0.00 0.00

















0 1 1 0 1
0.12 1. 1.
0 3 1 0 1
0.2 1. 1.
17 12











0 0 1 2 1
6.5834600 1.0000000
0 0 1 0 1
S250
2.5646800 1.0000000
0 0 1 0 1
0.5597630 1.0000000
0 0 1 0 1
0.1832730 1.0000000






0 2 2 5 1
6.7411000 -1.5722440
2.7715200 0.9923890
0 2 1 0 1
1.0238700 1.0000000
0 2 1 0 1
0.3813680 1.0000000
0 2 1 0 1
0.1094370 1.0000000






























14 0.5280 0.0000 0.3333

















0 0 1 2 1
3.9268660 1.0000000
0 0 1 0 1
1.4523430 1.0000000
0 0 1 0 1
0.2562340 1.0000000
0 0 1 0 1
0.12 1.0000000





0 2 2 2 1
3.6211400 0.6198790
1.4513100 0.4391480
0 2 1 0 1
0.5049770 1.0000000
0 2 1 0 1
S252
0.1863170 1.0000000
0 2 1 0 1
0.12 1.0000000
0 3 1 0 1
0.4500000 1.0000000
8 4











0 1 1 0 1
0.2700058 1.0000000 1.0000000




































9 0.00 0.00 0.00


























0 0 1 0 1
1.9740000 1.0000000
0 0 1 0 1
0.6830000 1.0000000




0 2 1 0 1
7.3200000 1.0000000
S255
0 2 1 0 1
1.8750000 1.0000000
0 3 1 0 1
0.1874000 1.0000000
0 3 1 0 1
4.9120000 1.0000000
0 4 1 0 1
0.1829000 1.0000000
9 4











0 1 1 0 1
0.358151393 1.0000000 1.0000000








7 7 7 7 14
TOLDEE
7 7
EXCHSIZE
8000000
BIPOSIZE
8000000
SHRINK
12 24
MAXCYCLE
30
FMIXING
60
ANDERSON
END
S256
S257
